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Abstract 
The evolution of outsourcing Information Technology (IT) Services has been accompanying the movement of technological 
innovations and the changes in IT governance. This development has motivated organizations to conduct decision-making 
integrating preferences from managers of different sectors in the Enterprise in order to improve the decision process. This paper 
presents a group decision model that can incorporate the preferences from different managers based on Promethee method and 
analysis of individual priorities with the aim of choosing an appropriate alternative for outsourcing IT service. The model is 
illustrated by a case study in an Enterprise in the Commercial Sector using the preferences from three managers (Support and IT 
Services Manager; Infrastructure Manager; and Development Systems Manager) demonstrating the benefits to formalize the 
integration among them to facilitate achieving an adequate alternative for outsourcing IT service. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
The Increased competitiveness, the markets globalization, the evolution of technology and the cost reduction, 
contribute to the hiring of services from external suppliers through outsourcing of Information Technology (IT) 
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services [1]. Outsourcing IT service was one of the most significant management practices that rose in the last 
century [2], starting with focus on outsourcing of hardware in the sixties, evolving to drafting software at seventy, 
processing services in the decade eighty and full outsourcing of IT in the nineties to the present day.  
Despite of IT outsourcing is not a new issue, it has assumed increasing importance related to the increase of 
competitiveness and the technological evolution of the productive sector, becoming responsible for the largest 
corporate investment in this area [3]. Hiring IT services is a common activity in organizations and it is perceived as 
strategic source. Important aspects involved in this activity have been discussed in the literature, such as alignment 
with the business and risk [4, 5]. 
The decision for outsourcing IT services should consider the business view and other aspects which usually 
involve quality and cost [6, 7]. Nevertheless, nowadays the most difficult process is how to decide in order to choose 
an alternative for outsourcing IT service within an Enterprise, taking into account the points of view from different 
managers. According to [8], supporting a group decision-making becomes intensely difficult due to the presence of 
multiple actors each with their own perceptions of the way the problem should be handled and the decision made. 
Following that perspective, relationships between group members within an organization are complex, as they 
involve complicated interactions among different parties, conflicts and disputes about available resources to develop 
their related functions. 
A key aspect to deal with a relationship conflict is determining the actual preferences of the members involved in 
the decision process. Therefore, this paper presents a group decision model designed to help managers from different 
sectors in a Enterprise to determine the most appropriate outsourcing IT service to implement in the organization.  
This proposed model evaluates the individual preferences from the managers by applying PROMETHEE method 
and afterwards analyzing the individual priorities in order to achieve the global result of the group decision, that it 
will be the choice of an alternative which represents the collective intention, based on the ranking position with 
regard to individual points of view. 
2. Group Decision Model 
The model is divided into three stages (Figure 1): 1) problem characterization, that consists in the definition of 
decision-makers, criteria and alternatives; 2) individual evaluation, where the PROMETHEE multicriteria method is 
used to obtain individual rankings; 3) group evaluation, where the analysis of individual priorities is made. 
2.1. Problem Characterization  
In this stage, firstly it is important to verify which members will be part of the decision process. Then, the 
decision makers, that are managers from the Enterprise, will be part of a workshop to analyze the alternatives and 
criteria. 
The alternatives are possibilities of outsourcing IT services. Each alternative should have a description including 
technical information to evaluate them regarding  to the criteria considered.  
In view of the alternatives and the managers, the criteria are chosen. The criteria description should provide the 
understanding about what each criterion will evaluate. Some alternatives request a subjective evaluation, in which is 
used a verbal scale.  
2.2. Individual Evaluation (Promethee II method) 
The goal of this stage is to identify the decision makers’ preference and obtain their individual evaluation of 
alternatives. It is important to emphasize that each evaluation represents the preference of the person who performed 
the evaluation. At this stage the Promethee (Preference Ranking Organization Method for Enrichment Evaluation) 
method is applied. The Promethee is a multicriteria decision making (MCDM) technique that provides a valued 
outranking relation [9, 10].  
The Promethee family methods allow that each decision maker selects his/her own preference function. The 
preference function describes how the decision maker’s preference changes with the difference in performance level 
for two alternatives in a specific criterion, [gj(a) – gj(b)], where gj(a) is the performance level for alternative a in 











Global Evaluation  
(Analysis of Individual Rankings)
criterion j [11].  There are six different shapes of preference function:  Usual (type I) - suited for qualitative criteria 
and no threshold is required; U-shape (type II), requires a indifference threshold; V-shape (type III) is a special case 
of the linear one, suited for quantitative criteria and requires preference threshold; Level (type IV) - suited for 
qualitative criteria, requires indifference and preference thresholds; linear (type V) - suited for quantitative criteria 
requires indifference and preference thresholds; Gaussian (type VI) is less often used as it is more difficult to 
parameter (the s threshold value is somewhere between the indifference threshold and the preference threshold).  
Promethee II is an implementation of Promethee technique, in which a complete pre-order of alternatives is 
obtained from a parameter named net flow, which is calculated for each alternative, representing a score received by 
them according to their performance [11, 12]. Promethee II is also flexible for definition of preference and 
indifference thresholds. Moreover it allows that each decision makers assign different relative importance to criteria. 
Another advantage of Promethee is related to the fact the decision makers understand easily the inherent method’s 
concepts and parameters, which makes the preference modeling simpler and, consequently, increases the efficiency 
of the methods’ application. All these aspects make the Promethee method very suitable to be applied in this model. 
An alternative a outranks an alternative b if the net flow of a is bigger than the net flow of b, and a is indifferent 
to b if its net flows are equal. Based on the net flow information, the rankings of each decision maker are obtained, 
and the alternatives are ordered in decreasing order of their net flows. 
Figure 1 - Overview of the proposed model 
2.3. Global Evaluation (Analysis of Individual Rankings Method)  
In general and based on the idea that group decision should be understood as a junction of the individuals' 
interests, the purpose of the final result is to achieve the members’ group satisfaction. So, in this stage, a method of 
analyzing individual rankings proposed by Morais and Almeida [13, 14, 15] is applied, tackling the choice 
problematic. Thus, the final result of group decision will be the choice of the alternative which represents the 
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collective intention, based on the ranking position with regard to individual points of view, thus allowing the largest 
number of decision-makers to be satisfied with the final result. The method is defined in three exploration phases 
(Filter, Veto and Choose). 
• Filter 
This first phase consists of creating two sets of alternatives considered as a superior and inferior order. The data 
are summarized for analysis of the alternatives constant in the upper and lower quartiles. The elements that indicate 
the position of the upper quartile (x) and in the lower quartile (y) are given by the following expressions:  
x = n/4 (round up)  and  y = 3n/4 +1 (truncate), being n the total number of alternatives.  
• Veto 
In the second phase, the upper and lower positional count of the alternatives is accomplished. The points gained 
by each alternative are totaled and the alternatives obtain a score called Strength of the Alternative (Fi) and 
Weakness of the Alternative (fi), given by:   
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if the alternative i is in the position j for 
the decision-maker k
otherwise 
i corresponds to the alternatives in the upper quartile 
(i = A, B, C, …; n); 
j is the position in the upper quartile, varying from 
the 1st position until the upper quartile limit (xth) (j= 
1st, …, xth); and, 
k represents a decision-maker (k = 1, 2, …, m). 
i corresponds to the alternatives in the lower quartile 
(i = A, B, C, …; n); 
j is the position in the lower quartile, varying from 
the 1st position of the lower quartile (yth) until the last 
position of the ranking (nth) (j= yth, …, nth); and,  
k represents a decision-maker (k = 1, 2, …, m). 
It is important to investigate if the intensity of that disagreement is enough to refuse that alternative. So, if fi ≥ Fi, 
it can be affirmed that there is a high opposition to the alternative being considered among the best ones, then the 
alternative is eliminated. In this phase, it is also possible to insert a more restrictive veto threshold, depending on the 
decision-maker, as follows: fi ≥ β Fi, where β represents the percentile of the fi value in relation to Fi that the 
decision-makers are willing to accept. This value should be discussed between the analyst and the decision-makers. 
• Choose 
The third and last phase of the exploration is to choose the alternative. The procedure is concluded when the 
alternative that has the largest number of points is selected. This analysis of the intensity of the strength of the 
alternative is given by the expression: αi= Fi - fi, being chosen the alternative that presents the largest αi. 
3. Illustration of the Proposed Model  
This section shows an illustration of the proposed model to demonstrate its applicability in order to aid the 
choice of an appropriate alternative for outsourcing IT services, taking into account the points of view from different 
managers. The case analyzed is in an Enterprise of the Commercial Sector, which currently has 1,600 direct 
employees and over 230 promoters for sales support.
3.1. Problem Characterization 
Three decision makers participate in this case: D1: Support and IT Services Manager; D2: Infrastructure 
Manager; and D3: Development Systems Manager. 
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They identified nine alternatives of outsourcing IT services: A1: Software development; A2: Help Desk; A3: 
Server Virtualization (a virtual machine that emulates a physical computer); A4: Web Site Hosting (web hosting 
services and domain registration); A5: Data Center (environment to house servers, storage, switches and routers); 
A6: Web e-mail Hosting (Provides hosted Exchange and secure web-based email hosting services); A7: 
Infrastructure Maintenance; A8: Backup online (remote, managed backup service, or cloud backup); A9: Print 
Server. 
The managers considered to evaluate these alternatives under the following criteria: C1: Business Process 
Agility; C2: Quality in the IT service; C3: Availability of IT infrastructure.  
3.2. Individual Evaluation 
The decision-makers evaluate the alternatives, under the individual perspective, points of view and interests, 
ranking the alternatives by relevance of importance. It is imperative to notice that all decision-makers know the 
difficulties to implement alternatives before elaborate the ranking, and also evaluate the preference functions and the 
weights, expressing the relative importance per criterion. In this stage of the process, Promethee II method is applied 
with each decision-makers individually. In this case, the three decision makers chosen to evaluate all criteria using 
the Usual Preference Function - Type I, where any difference between alternative performances represent a strict 
preference. Table 1 presents the weights per criterion per decision maker and Figure 2 illustrates the rankings 
resulting from the individual analyzes of each decision maker, using the Promethee-Gaia software named Visual 
Promethee 1.4 Academic Edition software developed by Prof. Bertrand Mareschal. 
Table 1. Weights per criterion and per decision maker 
 C1 C2 C3 
D1 0.50 0.30 0.20 
D2 0.15 0.35 0.50 
D3 0.20 0.60 0.20 
                     a. Ranking from D1;                                                b. Ranking from D2;                                           c. Ranking from D3. 
Figure 2 - Individual Rankings 
3.3. Global Evaluation 
In conformity with the first phase of the Analysis of Individual Rankings Method, the alternatives which are into 
the upper and lower quartile should be analyzed. As the total number of alternatives is, n =9, then: 
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Thus, Table 2 shows the set of the alternatives in both quartiles. 
Table 2. Set of alternatives in the upper and lower quartiles  
Ranking D1 D2 D3  
1st A2 A3 A1  
2nd A3 A7 A4  
3rd A6 A2 A3 Upper Quartile 
4th A7 A5 A5  
5th A5 A6 A6  
6th A8 A8 A7  
7th A9 A1 A8 Lower Quartile 
8th A1 A4 A2  
9th A4 A9 A9  
The second phase is accomplished a positional count of the alternatives, the Strength (Fi) and the Weakness (fi) 
of the Alternatives. Table 3 shows the values obtained of Fi , fi and α. 







iii fF −=αj = 1st j = 2nd j = 3rd j = 7th j = 8th j = 9th
3-1+1=3 3-2+1=2 3-3+1=1 7-7+1=1 8-7+1=2 9-7+1=3 
A1 1 0 0 3 1 1 0 3 0 
A2 1 0 1 4 0 1 0 2 2 
A3 1 1 1 6 0 0 0 0 6 
A4 0 1 0 2 0 1 1 5 -3 
A5 0 0 0 0 0 0 0 0 0 
A6 0 0 1 1 0 0 0 0 1 
A7 0 1 0 2 0 0 0 0 2 
A8 0 0 0 0 1 0 0 1 -1 
A9 0 0 0 0 1 0 2 7 -7 
Analyzing the relation between the Strength and Weakness of the Alternatives (fi ≥ Fi), it is observed that the 
alternatives A1, A4, A5, A8 and A9 should be eliminated. 
In third phase of the method, the strength intensity of the alternatives is calculated, i.e., αi = Fi - fi, as shown in 
Table 3. The alternative which has the highest number of points, or, the highest α is selected. So, it is verified that 
the alternatives A2, A3, A6 and A7 have good performances among the remaining alternatives. However, A3 was 
the chosen alternative, αA3 = 6.  
In order to compare the result of this proposed model with the original Promethee GDSS method, it can be 
noticed that the same result is achieved. However, it is important to emphasize that the proposed model is especially 
important to use when there are several alternatives to be evaluated. This kind of procedure seems to be more 
transparent and acceptable.   
4. Final Remarks 
This paper presented a group decision model for choosing an alternative of outsourcing IT service, based on the 
individual rankings, in order to assist managers from different sectors in an Enterprise to achieve a solution judged 
appropriate. This proposal considers that each individual of the group interprets in a different way a given situation, 
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which can generate different decision-making models. Thus, this model starts from the ranking obtained by the 
decision-makers, allowing each participant to evaluate the problem based on the alternatives and criteria common to 
the group, and finalizes with the analysis of individual rankings method.  
The proposed model is generic and can be applied to various IT outsourcing arrangements and also to deal with 
many kinds of group decision-making problems. With this model it is possible evaluate objectives that, probably, 
would not be noticed in a strictly cost-benefit analysis.  
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